Increased responsiveness of ventromedial hypothalamic neurons to norepinephrine in obese versus lean mice: relation to the metabolic syndrome.
Studies of the effects of acute and chronic norepinephrine (NE) infusion into the ventromedial hypothalamus (VMH) of rodents indicate important roles for VMH NE activities in the development of the obese-glucose intolerant state. Moreover, elevated endogenous levels of NE and/or its metabolites have been observed in a variety of obese-glucose intolerant animal models. We therefore investigated the VMH neuronal electrophysiologic responsiveness to iontophoretically applied NE in lean-euglycemic and obese-hyperglycemic mice. Additionally, the effect of dopamine agonist treatment (which reduces obesity and hyperglycemia) on VMH responsiveness to NE was examined in obese-hyperglycemic mice. Obese (ob/ob) mice were treated daily for 14 days with either bromocriptine (BC, D2 agonist) (10 mg/kg) plus SKF38393 (SKF, D1 agonist) (20 mg/kg) or vehicle. Lean mice were also similarly treated with vehicle. Twenty-seven hours following the final treatment, mice were anesthetized to obtain electrophysiologic responses of glutamate activated VMH neurons to local NE administration. In all three study groups, NE administration inhibited glutamate evoked neuronal activity in the majority (90%) of recorded neurons. No response to NE was observed in the remaining 10% of neurons. Also within all three groups there existed two patterns of response to NE; a) long duration (>2 min) and low threshold (<20 nA) and b) short duration and high threshold. Relative to lean mice, obese mice exhibited a significant 70% increase in average duration of response, 3-fold increase in percent neurons with long duration of response, and 2-fold increase in percent neurons with low threshold of response. BC/SKF treatment of obese mice significantly reduced the percent VMH neurons with long duration and low threshold of response to NE to resemble the VMH neuronal responsiveness to NE observed in lean mice. Increased VMH responsiveness to NE is part of the endogenous neurophysiology of obese-hyperglycemic ob/ob mice. Taken together with previous findings mentioned above, the present results suggest that this increased VMH responsiveness to NE contributes to the pathophysiology of the obese-hyperglycemic state.